Abstract. With the help of the Pell sequence we obtain the following new congruence for odd primes:
Introduction
Congruences for primes are of great interest. Some examples are 2p − 1 p ≡ 1 (mod p 3 ) for primes p > 3 (Wolstenholme's theorem).
In this paper we shall establish the following congruence for odd primes:
where [·] is the greatest integer function.
Some preparations
Let n r = n k=0 k≡r (mod 8) n k .
one can easily prove that n r = n n − r , n + 1 r = n r + n r − 1 .
So we have
n + 2 2r = n + 1 2r
.
By induction on n, one can prove the following result (due to Zhi-Hong Sun [1]) involving the Pell sequence {P n } (P 0 = 0,
Lemma 1. Let n > 0 be odd. We have
From Lemma 1 it follows that for odd n > 0
Lemma 2. Let n > 0 be odd. Then
n .
For the sequences {P n } and {Q n }, it is well known that
¿From this one can easily derive that
This property will be used below.
Lemma 3. Suppose that n > 0 is odd. Then
Proof. By Lemma 1 we have
(n−1)/2 ) = 2 (n−5)/2 P n if n ≡ 3 (mod 4).
Putting r = 0 and noticing that
we then get
Using Lemma 2 we find that
This concludes the proof.
Lemma 4. Let n > 0 be odd. Then
Proof.
The main result
Theorem. Let p be an odd prime. Then and confirmed the conjecture in the case p ≡ 1 (mod 8).
To end this paper we mention another beautiful congruence (for odd primes)
It will be published in [2] . For related work the reader can consult [3] and [4] .
